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ABSTRACT 
The purpose of this study was to describe and analyze the system of a wild fruit, Saba 
senegalensis, as found in southeastern Senegal today. A particular focus was on the 
sustainability of this system at current harvest rates. Nontimber forest products (NTFP), such 
as Saba senegalensis, provide important economic and nutritional benefits to populations 
worldwide. A sustainable Saba harvest is defined by the author to provide a secure, 
consistent income flow to the local people, while maintaining a healthy Saba population. 
Specific research objectives were: 1) to describe the Saba system; 2) to analyze the 
sustainability of the harvest at current levels; 3) to identify sources of people's income and 
the role the income derived from the harvest of Saba plays in rural livelihoods; and 4) to 
discuss the vulnerability of the system and explore the ability of the local people to regulate 
the system. 
This analytical case study was carried out at the Fongoli study site in southeastern 
Senegal between May and August 2002, with a follow-up trip in December and January 
2002-2003. Two main methodologies were used: interviews and participant observation. 
The Saba senegalensis system, as analyzed in this research, includes the men, 
women, and children harvesters; the primate species for which this is a keystone food source; 
the forest ecosystem; and the market economy (including the buyers, sellers, and 
middlemen). This analysis will include a brief survey of local food production and use 
practices to provide the context for how Saba fits into this production and consumption 
system. 
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The system participants influence one another in numerous ways that have a 
compounding effect upon the local economy, culture, human livelihoods, and environment. 
Women are the main harvesters; therefore they have the most to gain, or lose, economically. 
A portion of this study seeks to establish the econo~c impact of this harvest on the women 
harvesters in this region, specifically the role of the income derived from this harvest and its 
effect on the well-being of the women and their families. This will help to understand 
communities' level of dependence on the Saba harvest. 
The complexity of the Saba system helps to make it strong, but it also leaves many 
points of vulnerability. This study analyzes the weaker points of this system and evaluates 
the system's ability to withstand possible disturbances. Competition among stakeholders 
within systems is becoming a prominent issue in natural resource management. It is the hope 
of the researcher that this study can provide a modest contribution to the understanding of 
such issues for future conservation work and management within similar systems worldwide. 
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CHAPTER I 
INTRODUCTION 
The Problem 
Conflict between basic human needs and natural resources is becoming increasingly 
prominent throughout the world, particularly in resource poor developing countries. As the 
natural resource base throughout large portions of sub-Saharan Africa is extremely degraded, 
shifting cultivation practices and slash-and-bum agriculture are common. The population 
boom [growing from less than eight thousand people in the Department ofKedougou in 1976 
to nearly 14 thousand people in 1998 (Sall2000)] that the study area has experienced over 
the past 30 years only compounds issues relating to resource use and misuse. The need to 
accommodate expanding human populations is altering natural systems and forcing other 
non-human species into smaller and more marginal spaces (MacDonald and Nierenberg 
2003), leading to an increase in competition over scarce natural resources. 
Recently, in southeastern Senegal, the population, specifically women, has begun to 
opportunistically harvest a wild fruit (Saba senegalensis) from surrounding woodlands for 
local consumption and export to markets in larger cities in Senegal such as Dakar and 
Tambacounda, and in other regional capitals such as Bamako, Mali. Day-to-day living is 
extremely difficult in this region, and in order to meet their subsistence needs the rural people 
exploit many of the resources available to them. This overconsumption of natural resources 
threatens ecosystems to the point that they may no longer provide the services people depend 
on for daily life (MacDonald and Nierenberg 2003). 
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This region of Senegal is also home to several primate species that rely on the Saba 
fruit during the long dry season when little other food is available. Patas monkeys 
(Erythrocebus patas), Baboons (Papio ursinus), Vervet monkeys (Cercopithecus aethiops), 
and the endangered West African Chimpanzee (Pan troglodytes verus) can be found 
throughout this region. Researchers working on the conservation of these species in this area 
have recognized the rapidly increasing harvest of Saba by the human population as a 
potential threat to these primates (Carteret al. 2003). 
Human contact with wild species is a serious issue as agricultural and urban sprawl 
continues to threaten the last remaining 'wild' habitat. An Iowa State University research 
team, working in this area to habituate savanna chimpanzees to the presence of humans, 
discovered, through analyses of fecal samples, that Saba is a primary food source for these 
chimps throughout Saba's fruit bearing season from early February through August (Pruetz 
et al. 2002). This discovery has led researchers to question the ability of Saba to provide for 
both humans and chimpanzees. 
igur 1: himpanz ting Sab 
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Chimpanzees are afforded both national and international protection in Senegal 
through legislation and conservation policies. Also, local traditions and religious beliefs 
elevate chimpanzees to a higher status than other primates in this region, protecting them 
from being harvested by hunters. Despite these protective measures, chimpanzees are 
threatened by habitat destruction and competition over food and water sources (Carteret al. 
2003). 
In the last ten years, the Saba harvest has become an important moneymaker for rural 
populations. The increased market demand for this wild fruit appears to provide people, 
especially women, in this region with record economic power. This has led to a potentially 
unsustainable level of harvesting. Consequently, due to high levels of harvesting by the 
human and primate populations, the Saba system would be in serious danger. If the local 
people want to continue to gain economically from the harvest of Saba over the long-term, a 
management plan must be adopted that meets the needs of the humans, animals, and the 
forest. 
Regional Description 
The southeastern region of Senegal can be described as a mosaic of woodland-
savanna, interspersed with small areas of riverine gallery forest and larger areas oflaterite1 
plateau (Carteret al. 2003). de Bie, Ketner, Paasse, and Geerling (1998) define this savanna 
as "a tropical formation where the grass stratum is continuous and important, but 
occasionally interrupted by trees and shrubs; the stratum is burnt from time to time and the 
main growth patterns are closely associated with alternatively wet and dry seasons". Like 
other savannas throughout the world, the West African savanna is a habitat with abundant 
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vegetative growth during the wet season, shifting to a much poorer environment in the dry 
season characterized by little cover and high levels of food scarcity (de Bie et al. 1998). 
The species under study, Saba senegalensis, is an upland evergreen species. In this 
category of woody plant species, new leaves continuously replace old, and the plant is never 
without leaves. These species either have access to water stored below the soil surface or are 
able to reduce their physiological needs so that little water is required by the plant during the . 
dry season. These species are specialized in the use of water reservoirs deep under the soil 
surface, but most of these species possess scleromorphic2 features to reduce water losses. At 
the onset of the wet season, these plants are in full leaf and produce ripe fruit very effectively 
at the beginning of the wet season (de Bie et al. 1998), thus providing a much needed food 
source during the 'hungry period'. 
The dramatic seasonal variations in temperature and rainfall that are characteristic of 
this area are a challenge to the livelihood of all flora and fauna. Rainfall in this area averages 
one thousand millimeters annually, with the majority of this precipitation occurring between 
August and October. Temperatures can exceed 40 degrees Celsius in April and May, just 
before the rains begin, and fall below 20 degrees Celsius in December and January. The 
altitude in this region varies from one hundred to two hundred feet above sea level (Sall 
2000). 
Humans lack food security because they do not have continuous access to enough 
food to lead active and healthy lives. Foods from forests and other tree systems in Africa 
constitute an important component of household food security and provide a number of 
important dietary elements that the normal agricultural produce does not adequately provide 
(Sene 2000). If the overexploitation of woodland resources is not ameliorated in the near 
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future, the system will have been depleted to a level beyond salvation by the intervention of 
any management techniques. Due to the numerous stakeholders involved3, the potential 
impact of this degradation is compounded and increases the need for intervention. 
Purpose and Objectives 
The purpose of this study is to describe and analyze the Saba system as currently 
found in southeastern Senegal, with a particular focus on the sustainability of this system at 
current harvest rates. Specific research objectives are: 1) to describe the Saba system; 2) to 
analyze the sustainability of the harvest at current levels; 3) to identify sources of income and 
the role the income derived from the harvest of Saba plays in rural livelihoods; and 4) to 
discuss the vulnerability of the system and explore the ability of the local people to regulate 
the system. 
Need for the Study/Rationale 
Today, the overexploitation of any natural resource is an issue of worldwide 
importance as scarcity and extinction loom large. Scientific inquiry must progress rapidly to 
identify all of the stakeholders and their needs so a natural resource management plan may be 
developed in an attempt to prevent even further resource degradation. Conservation 
Intemational4 has recently listed the Guinean Forest Hotspot, including the study area, as one 
of the highest conservation priorities in West Africa, especially for primates. The range for 
the endangered West African chimpanzee in the study area can be greater than 100 km2 
(Pruetz et al. 2002). These primates benefit from the native people's cultural, religious, and 
traditional beliefs (Conservation Intemational2002) which protect them from large-scale 
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hunting. Pursuant to this, it is essential that the remaining habitat for these endangered 
primate species is protected to ensure their long-term survival. 
Primatologists working in this region feel that the current manner of commercial 
exploitation of this fruit is not sustainable, and many fear that if measures are not taken to 
protect the Saba system now, that a major food source for primates will disappear (Carteret 
al. 2003). One group ofprimatologists has recommended that a temporary moratorium on all 
harvesting of Saba be imposed until sustainable levels of its harvest can be determined 
(Carteret al. 2003). However the feasibility of this proposed solution is questionable. The 
preliminary studies of Saba have caught this problem in its infancy, but scientific inquiry 
needs to continue so a sustainable system may be developed, therefore preventing the total 
disappearance of this important food item and natural resource. 
Implementation of such harsh restrictions, as suggested above, would be exceedingly 
difficult to enforce because Saba, which has become a critical economic resource in this 
region, would be removed with no alternative income source offered. Local and national 
policy development may assist in providing the current stakeholders with alternatives to their 
current benefits. However, any Saba/forest management system would need to include not 
only the elements for assuring the biological continuation of Saba but also the engagement of 
local people in analyzing the situation and their perceived alternatives for dealing with long-
term needs. 
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Educational Importance 
This research provides important information on trends in wild food plant gathering 
by humans in southeastern Senegal. In addition, a good understanding of the factors that 
contribute to habitat disturbance from agricultural clearing, wood-fuel related gathering, and 
deforestation is critical. Such information is essential when designing a conservation plan 
geared toward preserving an endangered species, such as the West African chimpanzee, 
while ensuring the economic and nutritional status of the local populations and providing the 
community with the capacity to maintain their resource needs. 
The education provided by local people and science about this situation is one piece 
of the puzzle. It is also important to learn how these resources might be combined to shape a 
long-term approach for the common good with the help of the various stakeholders. This 
would also require an analysis of related policies. Both micro and macro information is 
essential when dealing with this situation, including lessons learned from other regions that 
have gone through similar experiences. This study can present the case for important "next 
steps" that will benefit both human and animal communities well into the future. 
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CHAPTER II 
REVIEW OF LITERATURE 
Introduction 
For many generations, Saba senegalensis, indigenous to the West Africa savanna (de 
Bie et al. 1998), has been a part of local diets. However, large-scale extraction of this fruit is 
a recent phenomenon. It is important to understand why Saba is significant to both human 
and non-human primates and to the forest ecology, and what assumptions underlie the claim 
that it is in danger of extinction. Also, working in an area of Africa characterized by its 
cultural diversity it is important to understand how people make decisions, based on their 
own culture and environment, and what the resultant effects of those decisions are on the 
future culture and environment. Self-regulation will be essential to ensure the long and 
healthy future of these societies and their resources. 
The Cultural and Environmental Context of Saba 
Without a good understanding of the cultural and environmental context within which 
a researcher works, one can never truly offer a reasonable and socially acceptable 
conservation solution to the people with whom one works (Netting 1993, Milton 1996). Both 
Kay Milton and Robert Netting, along with many other anthropologists, ask questions 
regarding the validity of qualitative field research. Does this work have value to the people 
on the ground, the 'other' whom the researcher studies? An acceptable solution to cultural 
and environmental problems can take many years to develop. However, with research such 
as this ' here culture is considered something that individuals define based on their own 
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experiences, the things they learn, and the meanings attached to these learning's, these 
solutions can be more easily integrated into a culture. 
For the purpose of this study, 'culture' is defined as follows: 
"Culture itself is the manner in which human groups learn to organize their behavior 
and thought in relation to their environment." (Milton 1996: 14). 
This definition suits the problem well. Howard defines culture on the basis of environment, 
forever linking the two in a cyclical relationship (See Figure 2). The presence of a natural 
environment creates for its inhabitants a culture as they learn to live within it. Dealing with 
any natural environment causes the local population to adjust their thought processes and 
behaviors in accordance to day-to-day fluctuations in order to survive and achieve their own 
goals. Howard includes these day-to-day activities in his definition of culture. Once a 
society is able to more aptly control these daily variations in environment- through shelter, 
food stores, agriculture, and clothing, for example - the people, through the application of 
their cultural knowledge, were able to, in turn, define and control environment. 
Culture 
I \ 
Environment 
Figure 2: The cyclical relationship between culture and environment 
10 
According to Howard's definition, environment serves as the base from which culture 
develops, but once culture gains control over environment the culture begins to define the 
environment within which it participates. Although this is a deterministic model, this 
simplification lends itself well to the current case study. The people throughout the study 
area were once totally dependent on what the environment could provide for survival. 
However, today as Western lifestyles and improved access to markets have become 
commonplace, it is more the current culture that defines its environment by determining what 
will be produced, when, and why. 
Although all modem societies have some level of control over the way in which the 
local environment affects their daily welfare, developing countries rely more on the direct 
output of the environment for subsistence. This makes the effects of the environment, the 
smaller arrow in Figure 2, grow in size while the cultural impacts on the environment might 
increase or decrease depending on that society's relationship with its environment (for 
example, do these communities appear to practice conservation methods or do they seem to 
be degrading the environment?). 
The above explanation provides support for the theory of cultural relativism. Given 
that each culture or society has a different way of life and a different way of knowing, as well 
as different ways of perceiving and understanding the world, cultures can only be properly 
understood in their own terms (Milton 1996). Since each culture and person within each 
culture will have a unique view of the system in which he/she lives, it is not only important 
but imperative to understand, at a micro-level, the culture(s) in which a researcher works. 
In this approach, environment serves as the basis for culture; therefore, a good 
understanding of cultural theory can contribute to an understanding of environmental issues 
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since culture plays a role in human-environment relations (Milton 1996). Relating back to 
Howard s definition, environmentalism is a part of culture, a part of the way in which people 
understand the world and their place in it. Human activity, which, the author argues, is 
culturally motivated, is the most important agent of environmental change, be that good or 
bad. The way that humans and the environment shape one another, creating systems of 
interdependency, invite examination. 
The Decision Making Process through Culture and Environment 
This research focuses primarily on the effects of a local fruit harvest on rural 
livelihoods, the economy, and the ecology of a 50 km2 study site in southeastern Senegal. 
Within this study site are three villages, each with a separate tribal identity. Although they 
are close in proximity geographically, each village may have a distinct view of its 
surrounding environment. This could make environmental conservation difficult, as the three 
groups must work together to achieve a common goal. So, realizing the inherent differences 
between these cultural groups, how did all three (and a variety of other tribal groups in the 
region) decide that Saba is a valuable forest resource? 
Sahlins ( 197 6) argues that culture constitutes the utility of an item: the people 
involved in this system provide meaning to Saba, but can this be true for a foodstuff? 
Wouldn't utility be derived from the item's nutritional quality regardless of cultural 
influences? The author argues that historically, culture plays a large role in the value of 
various food items (i.e. People for the Ethical Treatment of Animals (PET A) and 
vegetarianism5, the suit against Oprah by the Beeflndustry6, or goat meat during the Muslim 
holiday ofTabaski7), but as food they have inherent utility in nutritional value. As this fruit 
12 
has been present, and eaten, in the system for many generations, one can speculate that there 
may be a new external source 'creating' a previously unknown utility that is driving this 
large-scale harvest. 
Regarding this, the improved/paved highway to Tambacounda may have been 
significant because Saba can now be transported to a broader market. Previously, the fruit 
were sold in local markets or harvested for personal consumption. One hypothesis is that an 
enterprising individual took a small amount of these fruit to various urban centers in the 
region and discovered a previously unmet demand for this fruit8. Thus, culture, through 
increased demand, has given Saba an economic utility for those within the study area. 
Correspondingly, this demand has caused local populations to view the availability of the 
fruit as an environmental 'surplus.' 
This relationship brings to life the cyclical relationship between culture and 
environment. The local environment has always provided this fruit, but recently, external 
demand appears to be causing certain populations to view the fruit from a different 
perspective. Not only can it provide sustenance, but now, it can also provide economic 
power. This seems to cause the harvesters to change their view of the environment. They 
seem to have become aware of the 'excessive' amount of Saba available in their surrounding 
environment, and therefore are beginning to exploit the environment for a new purpose, thus 
changing the environment and their culture as income became more accessible. 
Rappaport supports the cyclical relationship defined above. "Human choices and 
actions are informed by understandings which are culturally constituted" (Rappaport 1990). 
Therefore, a cultural change might be accountable for the recent increase in the harvesting of 
this wild fruit. Rappaport goes even further to suggest that, "of more interest and importance 
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than the extent to which individual actions and decisions account for events is the extent to 
which they can account for conventions and institutions and for changes in them" (Rappaport 
1990). So, the individual responsible for introducing this fruit to the larger market, if this is 
the correct theory, had a huge impact on an entire system. 
However, many other factors might have had an impact on this system as well. 
Perhaps there was a decreased availability of other types of fruit in the market or an increase 
in immigration from rural to urban areas which led to increased demand for fruit from 
regions outside the urban areas. Also, the main village used in this study was recently settled 
in 1991. As this population is new to the region, conceivably its inhabitants are not yet 
concerned with conservation since they have not been in the area long enough to witness 
changes in the environment that could lead to limited availability of these fruit. A "sense of 
place" may foster more commitment to one's environment however, this may require time to 
develop. 
Implications for Culture and Environment 
The harvesters of this fruit, mainly women, are entering into a dependency 
relationship with the Saba system. They must harvest the fruit to make the money needed to 
provide food, clothing, and health care to their children and themselves. These people, 
primarily women, are making economic decisions about market exchanges and labor 
expenditures with no ability to predict future market or environmental changes (Netting 
1993). The researcher believes that since this income source requires little input or planning 
that the environment will suffer greatly due to, what she considers, a cultural inability, or 
lack of capacity for, long-term planning in respect to this particular resource. 
14 
This action, the harvesting, is the enactment of culturally encoded patterns of 
behavior. The harvesters are acting in their own self-interest, thus maximizing their 
individual advantage (Rappaport 1990). These statements negate the common view that 
'rural' peoples are exempt from, or ignore, market forces and live in harmony with their 
environment. Many environmentalists cling to the image of non-industrial people as the apex 
of ecological virtue, but, in keeping with Rappaport's explanation that the harvesters are 
acting in their own self-interest, it is easy to see that this is not true (Milton 1996). 
Most of these groups have a good understanding of both the market and informal 
economies within which they live. Netting describes this through an experience he had while 
conducting his field research in Nigeria. "Successful farmers argued with me over the costs 
and benefits of cooperative beer-party work groups as opposed to wage labor" (Netting 
1993). Cooperative beer parties such as this, known as a corveille within the study area, are 
used throughout this region to more efficiently plant and harvest crops. They are also 
culturally significant as social gatherings. Instead of hiring outside labor, a farmer will invite 
all his/her friends, relatives, and neighbors to this "party'' where the farmer will provide food 
and drink in exchange for a day oflabor. During the busy planting and harvesting season's 
corveilles are frequent occurrences. Most farmers with the financial ability to provide large 
quantities of food and drink will have at least one each season. To Netting, this showed that 
these 'primitive' people have a 'strong streak of practical reason' (Netting 1993). Not only 
were they able to weigh the costs and benefits of one production decision over another, they 
were also able to explain this fact to an outsider. 
Netting's influential book, Smallholders, Householders (1993), has played an 
important role in explaining how rural peoples not only persist, but play a dominant role in 
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market production as well as providing for their own subsistence (Netting 1993). Netting felt 
that the most pervasive myth about these rural farmers was that their physical isolation 
removed them from dependency on a market and freed them from the mentality of 
maximization, greed, private property, and inequality (Netting 1993). The trade in Saba has 
made the people within the study area very aware of their role in the market. If one 
individual does not gain from the harvest, then another will, potentially at his/her expense. 
The opportunity cost for not harvesting is becoming more apparent with each season of 
increasing demand. 
The income obtained from these environmental 'services' provides a part of the 
meaning that reproduces and transforms each culture. The findings of this case study suggest 
that nearly one-third of a participating woman's income comes from Saba. However, this is 
a seasonal income that occurs in lump sums and does not cover the needs of the whole year. 
This aspect of the income derived from the harvest requires planning and saving, a new 
process to many of these participants. Women in this region are able to maintain control of 
whatever money they earn independently, but more of a woman's income goes toward family 
well-being than that of her male counterpart. Therefore, it is essential to rural livelihoods to 
maintain the level of income currently being obtained by these female harvesters. 
This is the crux of the problem. Since the female harvesters are more dependent on 
this source of income than their male counterparts, what will happen if the government 
places a moratorium on the harvest of this fruit due to overexploitation? What if demand 
suddenly disappears? Also, a serious drought may decimate both the Saba and domesticated 
plant crops in any given year. Not only does this harvest provide short-term income, but it 
also allows these subsistence families to diversify risk. If the environment, through climate, 
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does not provide for a bountiful harvest of staple food crops, the income generated from 
these fruit will hopefully provide enough for the family to purchase the food necessary for 
survival. Sustainable management of Saba could provide both financial and nutritional 
security that is rare for the people in this area. 
A "Tragedy of the Commons" 
In Garrett Hardin's (1968) influential work, "The Tragedy of the Commons," the 
author discusses a class of human issues that have no technical solutions. He defines a 
technical solution as "one that requires a change only in the techniques of the natural 
sciences, demanding little or nothing in the way of change in human values or ideas of 
morality." Hardin debates the "population problem" as an example of this class of problems. 
To Hardin, this is an issue because people seek ways to solve the problems related to 
overpopulation, or excessive fruit harvest in this case, without giving up any of the privileges 
they currently enjoy. It is easy to see how this type of solution might lead to further issues. 
The primary issue in the population problem is that this finite world can support only 
a finite population. Most people seek to maximize their personal well-being. However, not 
all the people in the world can have all that they desire in a finite system. To demonstrate the 
limits of the system, Hardin describes his commons9: a pasture open to all. As all people 
have open access rights to this pasture it can be anticipated that each herdsman will keep as 
many cattle as possible within these commons. Although this system might remain in 
balance for a time due to war, disease, famine, and changing migratory patterns, there will 
come a time when this unregulated resource use is no longer sustainable. 
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As all people seek to maximize his/her own gain; he/she will constantly be adding 
animals to his/her herd. Since each herdsman within the system will choose to increase 
his/her herd size, the carrying capacity of the pasture will be quickly reached. As Hardin 
stated, "Ruin is the destination toward which all men rush, each pursuing his own best 
interest in a society that believes in the freedom of the commons. Freedom in a commons 
brings ruin to all." In this example, without a limit on the number of animals in one herd, 
this commons is destroyed through overuse. 
A potential solution to this issue is to request that each individual harvester restrain 
himself/herself from exploiting a commons to benefit the greater good. However this causes 
a double bind for each actor involved and creates what seems to be a race to the total 
destruction of the commons. If one person gives up a few cattle for the sake of the common 
good then that allows another herder the opportunity to increase his/her herd at the former' s 
expense. This creates an endless cycle of destruction. Through education, Hardin suggests, 
this natural tendency to exploit the commons can be offset. 
In the thirty years since this article' s publication, many examples of the "tragedy of 
the commons" have been examined. No appropriate solution has been found although there 
are examples of cases of successful group negotiation and planning leading to resource 
conservation and sharing. One can prohibit a certain action, such as the harvest of Saba, but 
prohibition is very difficult to enforce although easy to legislate. Private property rights can 
be introduced however these can violate personal liberties, a highly valued asset in today' s 
freedom-loving societies. User rights can be allocated, but this is socially difficult since it 
requires a hierarchy to be established. Each society must determine the most socially 
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acceptable manner of control for their situation. In the examples below, some regional 
tragedies of the commons are explored. 
Similar Experiences Leading to Threatened Species 
Several studies have been undertaken in this region of West Africa in the recent past 
relating to similar situations of environmental destruction, efforts at conservation, and the 
improvement of rural livelihoods. Here, the author will look at two cases in this specific 
area: palm wine harvesting and the production of charcoal. 
Palm Wine Harvesting 
In a study conducted by a research team in northwestern Guinea, the use of the palm 
tree Borassus aethiopum by the Bassari ethnic group in this region was analyzed (Sambou et 
al. 2002). The extraction of this palm wine is the main activity of the Bassari for seven 
months of the year. For harvesters, collectors, carriers, and sellers, this resource provides 
one of the most important sources of annual income. 
However, the harvesting technique used by the Bassari leads to the death of the palm 
and currently populations of this species are highly endangered. The populations of Borassus 
have declined at an accelerating rate corresponding to the commercialization of palm wine 
over the last four decades. These researchers hypothesized that this palm population will be 
extinct within 25 years if no protective measure is taken. This potential extinction has 
recently gained the attention of the government in several countries in this region (Sambou et 
al. 2002). 
The authors explained this situation, of a community threatening a resource upon 
which it depends, in the following ways. First, the exploiters seek a maximum profit on a 
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short-term basis. Second, they apparently do not take into consideration the value of other 
potential products from this species. For many people this species provides a number of 
products used in cottage industry, as well as food and medicine. And, finally, the rules and 
regulations for harvesting Borassus products favor quick profits. 
This natural resource is in a situation that could be qualified as a 'tragedy of the 
commons.' The harvesters do not consider the palm populations as their own resource 
because they are situated outside of the harvesters' territory, and there is no cultural relation 
between the Bassari and this species, thus disfavoring its protection and conservation. In 
addition to this 'lack of ownership,' are high rates of land destruction by bush fires, clearing 
for agriculture, and animal grazing. This species is also susceptible to over harvesting since 
it provides many other outputs. For example, the hearts of the palm can be eaten and the 
leaves can be woven in to mats. Because this species provides much more than just wine, its 
conservation is essential. 
Many sustainable methods for harvesting palm wine exist throughout the world and 
this knowledge is available to the exploiting populations. However, the need for profitability 
and compensation for the considerable work and time commitment demanded by this harvest 
is stronger than the desire to conserve this resource. In an effort to reduce this exploitation, 
local governments placed a US$5 tax on all harvesters. Instead of reducing the rate of 
exploitation, this study found that the harvesters feel the need to increase their production to 
cover this added cost. This, along with other rules and regulations outlined in the article, 
failed to encourage the protection and replanting of these degraded and endangered 
populations. 
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Charcoal Production 
Senegalese households are largely dependent on wood fuel for their energy needs. In 
the rural areas that comprise approximately 56 percent of the total population {Population 
Reference Bureau 2001), firewood, and its derivatives, is the primary fuel source. Charcoal 
serves as the primary fuel source for the more urban centers (Post and Snel2003). 
Historically, as deforestation occurred around the urban areas, the production of charcoal 
moved into the more remote regions, specifically to the East, providing economic 
opportunities to those populations and contributing to environmental degradation. 
Recently recognizing the deforestation that accompanies charcoal production, the 
central government, by imposing forest codes, has decentralized the monitoring of charcoal 
production to several rural councils. In theory this was to help reduce the ecological, 
economic, and social inequalities associated with charcoal production. The 1993 and 1998 
Forestry Codes of Senegal gave rural councils the opportunity to manage or sell rights to 
harvest forest products. The original idea was that these revenues would enable communities 
to replant and protect these forests. 
However, as Post and Snel (2003) showed, informal institutions run the charcoal 
business and are not affected by these efforts toward decentralization. Most rural people, 
especially those who rely on agriculture for subsistence, do not benefit at all from the 
charcoal trade but are affected by the environmental costs it brings. These efforts at 
introducing policy to benefit the rural poor while protecting the environment have been 
unsuccessful. o it is necessary to explore other options. 
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Conservation Solutions 
Unequal economic relations encourage poor people to exploit trees and other natural 
resources as natural capital in order to gain current income and the means for daily survival 
(Jiggins 1994). It is important that international research and development workers assist in 
developing a broader ecosystem view among these people. Milton argued that human beings 
have no 'natural' propensity for living sustainably with their environment (Milton 1996). 
This is a learned behavior that takes us back to Howard's definition of culture: 
"Culture itself is the manner in which human groups learn to organize their behavior 
and thought in relation to their environment" (Milton 1996: 14). 
If the environment did not place limits on its capacity to produce, then the humans within 
that system would exploit the environment until it was destroyed. But culture, through its 
interactions with environment, has taught its people how to live within the constraints of the 
system. 
In order to balance human use of the physical environment, both factors must be 
viewed as a single system - human needs will be satisfied while the resource is maintained to 
provide a sustained yield (Bennett 1990). This can be achieved by integrating an ecological 
und rstanding into people's knowledge systems. As ecosystems are an analytical~ not 
biologi al creation each person will live within a distinct system (Rappaport 1990). 
Ecos~ terns are a demarcated portion of the biosphere that includes living and non-
living substan es interacting to produce a systematic exchange of materials among the living 
mpon nts and' rith non-li ..mg substances' (Rappaport 1990 . For example, within the 
ial, and environmental fa tors. Each person and tribe will 
' . tb . B.. understanding ho · these differences are related and 
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come together to finally influence the system, a conservation solution can be generated. This 
conservation of biodiversity will also save human cultural diversity by integrating cul~al 
views with the environment (Busch et al. 1995). 
Marx explained the importance of this interrelationship between culture and 
environment, "Each individual peasant family is almost self-sufficient; it itself directly 
produces the major part of its consumption and thus acquires its means of life more through 
exchange with nature than in intercourse with society" (Netting 1993). This is true in the 
case of Saba. Although the fmal economic exchange occurs in the market, the system relies 
more heavily on an exchange with nature - the harvesters must protect the environment from 
which they extract this good, or no further exchange will be possible in the future. 
Many argue that a focus on one species runs the risk of veiling the holistic 
perspective that the ecosystem model provides (Milton 1996). Consequently, the 
investigator's suggestion might be viewed as myopic, endangering other important species. 
However, it is her belief that focusing on one species as the center of a system, especially one 
of such economic importance, can provide a good understanding of the connections between 
people and environment. 
This one species provides social, economic, and environmental benefits to many 
parties. By clarifying these connections, all can benefit - the Saba, chimpanzees, humans, 
and the forest involved in this system. Issues of this nature, relating resource consumption, 
conflict, and environment, will become more and more important as natural resource 
degradation becomes even more widespread. By researching, analyzing, and understanding 
the driving forces underlying these issues today, protection of species, of resources, and of 
the environment can be a long-term goal. 
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Conservation Solutions at Work 
Similar situations have occurred around the world for many generations. This section 
will look at how local populations can deal with natural resource conservation issues in a 
variety of creative ways. The first case study, the Kakamega Forest, looks at how 
community action can lead to improved forest resource management. The second case study 
looks at how increasing women's access to land can be beneficial to forest resources. These 
case studies can serve as a starting point for future Saba conservation work in southeastern 
Senegal. 
The Kakamega Forest 
The Kakamega Forest is the easternmost remnant of dense, lowland Congo lean rain 
forest in Africa. Located in western Kenya, near the border of Uganda, this forest is home to 
great biodiversity and a high level of endemism. Similar to the Guinean Forest Hotspot, the 
Kakamega Forest was ranked as the third highest priority for conservation by the 
International Union of Conservation of Nature. Overexploitation of forest resources has 
become prominent due to the removal of wood by illegal loggers and charcoal harvesters. 
Also, the demand for fuel wood and other subsistence products provided by the forest has 
increased dramatically due to the rapid increase in human population growth (Cox 1999). 
In an effort to limit this type of harvesting, management programs were established to 
restrict the extraction of forest produce, maintain infrastructure, and develop education and 
tourism opportunities throughout the area. The management plan requires that activities such 
as logging and fuelwood harvesting occur only by those holding a license to harvest forest 
crops. However, it was soon realized that measures such as these would not be effective 
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without the support and understanding of the local people who relied on the forest for their 
day-to-day survival. 
Researchers in the area hypothesized that many of the threats facing this forest were a 
result of inadequate knowledge and understanding by the local populations about the 
importance of their forest's biodiversity, conservation thereof, and the potential 
consequences of its destruction. From this, the Kakamega Environmental Education 
Program (KEEP) was founded in 1997 by a local resident and forest guide who had become 
very passionate about this forest that provided him with his livelihood. The goal of this 
program is to promote forest conservation through lessons on the resources housed in their 
forest. These resources include medicinal plants, water, and many animal populations. 
KEEP focuses on educating the children in the nearly 60 villages surrounding the 
forest. In the belief that, through children, the forest can be saved. The participating children 
have created their own tree nursery where they plant and nurture seedlings that will be 
planted in the forest to ease the pressures placed on harvesting. This program also provides 
training to local populations in conservation-related activities such as the use of energy 
saving stoves (Cords 2002). 
Although in its infancy, the Kakamega Environmental Education Program appears to 
be having a positive impact on the forest and its people. In the promotion of conservation 
and education by local people, such as the forest guide, adoption of these techniques is more 
realistic. Such programs require small amounts of capital investment and provide excellent 
returns. 
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The Role of Women in the Forests of Cameroon 
The forests of Cameroon are used in similar ways to the forests in the study area, in 
that they are cleared for agriculture use, used to harvest nontimber forest products, and 
harvested for wood. Women are the most important actors related to the forests of this 
country due to their close relationship with it. More than 51 percent of the Cameroonian 
population are women, with 80 percent of them living in rural areas (Tiani 2001). In this case 
study Tiani examined the situation of rural Cameroonian women in relation to how forest 
management efforts can maintain or enhance access to resources and economic benefits. 
The farmers of this region, mainly men, see the forest as a complete ecosystem 
comprised of an ecological whole comprised of the environment and living beings. The 
people, soil, and land are all elements of this ecological whole. This definition differs from 
that of many populations where forest means an uncultivated, natural area. These male 
farmers view the forest as cultivable lands, while the women of the region link forests to 
foodstuffs because they are able to buy goods with the nontimber forest products that they 
harvest from these areas. Regardless of these differences in viewpoints, both genders 
associate their livelihood with the forest. 
Cocoa farming was established in this region during colonial times as a male 
enterprise, introducing ideas of private property and gendered divisions of labor. Because of 
this, women were unable to own these income generating tree crops, therefore they began to 
increase the proportion of their effort devoted to subsistence food cropping. These gendered 
divisions of labor have had significant consequences on women's access to resources. 
Men introduced exotic fruit trees to the region that pushed out the 'wild' fruit trees 
upon' hich the omen relied. Due to the institution of property rights, the women were not 
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allowed to plant exotics within the male plantations. Since women have limited access to 
financial capital they began to plant annual and biennial crops (com, groundnuts, cassava) 
because of the shorter-term investment required. However, this type of agriculture required 
the women to clear forest land to devote to crops. Over time, the size of the forest 
diminished enough to warrant community action. 
As the price of cocoa dropped in the late-1980s land management rights were slowly 
introduced, allowing women intergenerational property rights. This economic crisis allowed 
women to increase their investment in long-term cropping systems and encouraged women to 
participate in activities not linked to forest resource exploitation. As women began to enjoy 
increasing participation in the management of land and trees, the compromised forest 
ecosystem began to recover. 
This case study shows how attention to the gendered division of resource control can 
impact ecosystem sustainability. As women have little access to land in the study area, this 
case study could provide an important example to the population there. Land tenure issues 
are important to address in this patriarchal system, however they are difficult to change 
without similar economic crises or a type of recognized incentive system. Time, education, 
and extension efforts will be necessary to bring such changes to fruition in the study area. 
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Summary 
In this chapter the interconnectedness of culture and environment are explored. 
These connections are brought to life in the ''tragedy of the commons" scenarios relating to 
palm wine harvesting and charcoal production in Senegal. The ability of local populations to 
regulate natural systems is also examined, as it is an important component for the future of 
the Saba system. Two cases, where local populations have joined together to protect an 
important natural resource, are presented. These success stories provide a starting point for 
future conservation efforts relating to Saba harvesting and conservation. 
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CHAPTER III 
METHODOLOGICAL APPROACH 
Introduction 
Methodology is a theoretically motivated notion of what to do when faced with real 
world problems and is necessary in the pursuit of science as well as in observations of 
everyday life (Frake 1981 ). Many approaches to research methodology exist in social 
science research. It is important that these methods are carefully selected according to the 
stated research goals and the research setting. 
For the purpose ofthis ·research, qualitative research methods have been emphasized. 
The main research method employed was a case study methodology. Participant observation 
and individual and group interviews were the key data collection approaches; however, the 
importance of translation to the research outcomes is also explored. Reflection on the link 
between the investigator and the study subjects is also important to this analysis. This 
chapter will provide a description and a rationale for the appropriateness of these methods in 
examining the Saba system as found in southeastern Senegal today. 
Study Site 
In May 2001, Dr. Jill Pruetz, Iowa State University Department of Anthropology, 
established a research site in the Tomboronkoto region of southeastern Senegal, 50 
kilometers southeast of the Niokolo Koba National Park (12°72' N, 12°22' W). The country 
is divided into ten regions; each is then divided into three separate 'departments'. This site 
lies in the Region ofTambacounda, Senegal's easternmost and largest region, specifically 
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within the Department of Kedougou. This area is often stereotyped as being backward both 
economically and socially. It is the least populated of all the regions and has a relatively 
dense forest cover. Agriculture and cattle raising are the two main income generating 
activities in this region (Post and Snel 2003). This study site was created to investigate the 
ecology and behavior of savanna chimpanzees. 
Senegal was divided into six zones according to vegetative cover, and agricultural, 
forestry, and pastoral practices by the Senegalese Water and Forest Department (Direction 
des Eaux et Forets) in 1981 (Moore et al. 2001). The study site falls in Senegal Oriental 
(southeast Agro-Silvo-Pastoral zone). Moore et al. (2001) characterize this zone as being 
sparsely populated with shallow, poor soils dominated by laterite. The zone is both 
agricultural and pastoral, however forest exploitation is a major activity throughout the 
reg~ on. 
Figure 3: The different ecogeographical zones of Senegal (Diouf2001). 
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Figure 4: Map of the Department of Kedougou with approximate area of study site circled. See Figure 5 
for close up of study area. 
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The investigator made two research trips to the study site (Figure 4) in southeastern 
Senegal. An informal reconnaissance mission was conducted in several small agricultural 
villages from May through August 2002, with more formal research conducted in one 
village, Petit Oubadji, occurring in December 2002 through January 2003. These two trips 
combined to provide the researcher with four months in the field. 
The Bassari 
This study focused primarily on the Bassari tribal group. The Bassari people have 
been found throughout Senegal, Guinea, Guinea-Bissau, and the Gambia for more than a 
century. This tribe was the first group to settle in what is now known as the Department of 
Kedougou. Recent estimates place the Bassari population in Senegal near 12,500 individuals 
(West Africa Gateway 2002). The Bassari maintain good relations with most ethnic groups 
in the region. As a minority group, it has been important for the Bassari to learn the language 
of nearby ethnic groups and adapt to a variety of lifestyles. 
The primary agricultural outputs in the region are millet, a type of dry bean (known 
locally as poie de terre), com, peanuts, and fonio (Scientific name: Digitaria exilis). Income 
generating commodities within the study area are peanuts, fonio, and cotton. Most 
economic activity occurs in the dry season when the people do not have much work as 
harvesting has been completed. Crafts are an important source of income during this time. 
People will make assorted beaded jewelry, chairs, benches, and mats to sell at local markets 
as well as a variety of alcoholic drinks such as palm wine and honey beer. 
The division of labor among the Bassari is regimented. Each person is expected to 
work to provide for him/herself. The husband is expected to provide his family with enough 
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money for the daily meal, known as le depense. In the fields, men are responsible for 
cultivating the millet and rice, while the women care for the peanuts and fonio as well as 
their homegardens. Throughout the year women are responsible for cooking the daily meal 
and caring for the children. This makes life difficult, especially during the harvest, when all 
available labor is needed in the fields. 
During the busy seasons of planting and harvesting, men and women will work 
together in groups. A man will host a group at a 'party', known as a corveille, to eat, drink, 
and assist in the fields. Many men use a significant portion of their income to host a 
corveille during each season. These parties are very expensive as one must pay to feed all 
who come, therefore it is often only the wealthiest who host these parties. Also, alcoholic 
beverages are an important part of this festivity, adding to the cost (de Lestrange 1955). 
Commerce was once done using a barter system between the Bassari and neighboring 
ethnic groups, making multiple language skills important to successful business. Today, the 
Bassari market their products in three ways: 
1) Villagers sell their products to their co-villagers or to outsiders for money; 
2) Producers exchange their products for other products (peanuts for millet, com for 
fonio, or rice for honey); and/or 
3) State institutions buy commodities from peasant farmers for cash. 
The standard ofliving in a Bassari village is very low. Annual revenue of CFA 1050 
thousand (US$86. 78) is considered high. As the society is egalitarian, moral obligations help 
to offset economic imbalances within the village. If one has an abundant harvest, he/she 
must help those less fortunate and close relatives. 
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Education is becoming an important part ofBassari culture. Parents are often divided 
between their need for labor in the fields and in the home and their desire to see their children 
become better off financially through education. Many Bassari children attend school in 
their village, or one nearby, through elementary school. Secondary education must be done 
in a larger town, such as Kedougou or Tambacounda. French is spoken at school by the 
children, however most Bas sari pass on their language to their children at home (West Africa 
Gateway 2002). 
Petit Oubadji 
The village of Petit Oubadji is situated in the middie of the study area, between the 
villages ofGidingoto and Djendji. This served as the primary focus of this study. The 
village was founded in 1991 by several emigrants from the village ofOubadji located 80 
kilometers to the west. This Bassari village is home to nine families totaling 51 people. Due 
to a large Christian missionary influence, this village has a school, church, and small 
infirmary. 
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Figure 5: Study area enlarged with three main villages outlined. 
Case Study Methodology 
Case studies are a form of qualitative descriptive research used to look at individuals 
or small groups. Using this method, a researcher can learn about individual and group 
experiences or viewpoints using participant observation, direct observation, and personal 
interviews. The case study facilitates a close look at an individual or small group, allowing 
the investigator to draw conclusions about the participant or group studied within that 
specific context. Emphasis is placed on exploration and description, not on the discovery of 
a universal, generalizable truth. Consequently, case studies can be difficult to repeat and 
their generalizations to a larger audience are limited. By examining the interplay of all 
variables, the goal of a case study is to offer new variables and questions for further study. 
Yin (1989) explains that case studies are the preferred method when the researcher 
has little control over the events under study and when there is a contemporary focus within a 
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real life context. Case studies are a valuable tool when a problem requires a holistic 
understanding of the event or situation in question reasoning from general to more specific 
terms. This type of holistic analysis does not attempt to break the evidence into pieces, but 
rather draws conclusions based on the research as a whole. 
Participant Observation 
Participant observation has been shown to be an effective method of establishing 
rapport within a community and for recording information about everyday occurrences 
(Bernard 1995). However, it can be an unnatural and uncomfortable process. Oftentimes, the 
observer is viewed as a "freak" within the community- especially when the observer's 
appearance is drastically different than those under observation. The researcher observed 
daily life, harvest activities, and many other traditional ceremonies and parties. Many 
opportunities to observe were available throughout the research period and the researcher 
accepted those invitations most relevant to her study goals (i.e. Saba harvesting trips, 
planting, cooking, water gathering, etc ... ). 
Although the researcher's appearance was significantly different than that of the local 
population, she was at an advantage due to the near continuous presence of a predominantly 
Anglo research team in this study area since the year 2000. Also, there has been a strong 
Anglo missionary presence throughout the region and in the study area for many decades. 
Participant observation is thought to be an effective research method because the observer is 
able to disappear into the background as time passes. As participation is also a part of this 
methodology the researcher is able integrate into the community by being frequently present 
without intruding. Bernard (1988) stresses that in order to diminish the "freak" status; one 
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must speak the language of the people and speak it well. Yet, with such a diverse linguistic 
environment (as will be explained in more detail below), this proved to be an unrealistic 
expectation. 
Key Informant Interviews 
Interviews provide an essential source of case study evidence because most case 
studies are about human affairs (Yin 1989). Three key informants were identified and used 
throughout the project. Many other key players within the Saba system were contacted and 
interviewed - harvesters, marketers, and middlemen. The key informants were identified 
after conducting several preliminary interviews. The researcher asked several questions 
relating to the Saba harvest, his/her involvement in the harvest, and his/her recollection of the 
history of the harvest (see Appendix B for discussion guide). After meeting with several 
informants, three individuals appeared to be the most informed and connected. One key 
informant was a young man, who will be referred to as Seydou, who had tried to profit from 
the harvest two years earlier and subsequently had a good understanding of the system as it 
occurs outside of the forest. The other two key informants were women from a village in the 
region who had actively participated in the Saba harvest for many years. Another key 
informant, who will be referred to as Bebe, was in her late twenties and had lived in the study 
area for ten years. The other female key informant, who will be referred to as Nene, was 
about 40 years old and had lived in many areas throughout Senegal during her life. She was 
currently living in Petit Oubadji with no plans to leave in the near future. 
All interviews were conducted in French and lasted from five minutes to several 
hours. An open-ended interview format was used to encourage the respondents to express 
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their knowledge and opinions fully and freely. It was also used to obtain factual biographical 
information as well as data on attitudes, values, and personality characteristics (Manaster and 
Havighurst 1972). Pseudonyms have been used to protect the identity of the three key 
informants named above and referred to throughout this paper. 
The discussions were guided using a checklist developed on the basis of information 
gathered in the literature and in the field. Most of the questions were neutral in nature, 
dealing specifically with an object, the fruit. However, several questions dealt with sources 
of income and the division of household labor which could be sensitive topics therefore 
leading to less than truthful answers. As Frake noted, "not even the most concrete, 
objectively apparent physical object can be identified apart from a culturally defined system 
of concepts" (Frake 1969). 
As an outsider the researcher must work to avoid the stereotype of being yet another 
exploiter who is in the area to take away yet another source of income (Dorian 1999) -like 
the French gold mining companies and hunting camps that have wrested the control of many 
hectares of land away from the local populations. These culturally defined systems might not 
allow an outsider to fully experience the insider's life if a threat is perceived. 
Translation 
Increasingly, due to the global economy, one must deal with, on a daily basis, people 
from different backgrounds who hold different worldviews. The ability to communicate 
through a common language is often taken for granted in modern societies. However, once a 
person steps outside ofhislher known comfort zone, the importance of language becomes 
immediately apparent. 
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Difficulties arise when working in any multicultural, multi ethnic, and multilingual 
situation. Every issue and every step in cross-cultural research presents the usual problems 
of all research and in addition to these, the specific challenges brought about by working in 
two or more cultures (Manaster and Havighurst 1972). As a fieldworker in a foreign country 
where languages vary as one moves across the terrain, the researcher can no longer take for 
granted the relevance of language, speech, and communication. In order to gain a more 
complete appreciation of a culture, one must have a deep understanding of his/her language 
of study. Without that, one stands to miss much of a culture's deeper meanings. 
As Bernard points out, it is essential for anthropologists and researchers in any field 
to speak the local language with fluency. However, because French is not universally spoken 
in Senegal, and with the great language diversity within the study area, a translator was 
necessary for this case study. Translation and interpretation are fundamental to all human 
communication (Schulte 2001) as each person will see and hear everything in a unique and 
different way based on his/her life experiences and knowledge of the subject at hand. Each 
of the world's languages encodes human experience in its own fashion (Dorian 1999). This 
diversity of experience makes any attempt at a standard translation very difficult. 
The most important issue in translation is that respondents in each culture need to 
understand the questions in the same way (Manaster and Havighurst 1972); therefore, finding 
a competent translator is integral to the success of any research project conducted in a foreign 
language. For the purposes of this project, a translator was needed who could move easily 
and fluidly across a variety of linguistic boundaries in an effort to bridge the multiple 
cultures of understanding and meaning. 
39 
One must work closely with a translator so that he/she can fully understand the 
subtleties that the researcher hopes to convey in each discussion topic (Bernard 1988). 
Special and very precise training of translators is critical (Patton 1990) but very difficult in 
Senegal where the total French language literacy rate is 21.7 percent (28.6 percent for men, 
15.6 percent for women), and even lower for native languages (Ethnologue 2003a ). Also, 
using an interpreter in any context, but especially for conducting interviews, is fraught with 
difficulty as translation does not always enhance cross-cultural understanding (Schaffuer 
2000). 
The Linguistic Environment of Senegal 
A linguistic environment describes the languages present in a country, their status, 
and the attitudes taken towards them (Grin 1999). Although there are seven national 
languages in Senegal, French serves as the official language of the economy and government. 
For many, English is viewed to be the language which reaches a global market (Schaffner 
2000). However, there are 31 recognized languages within the population of 9. 7 million 
(Ethnologue 2003b, Population Reference Bureau 2001). In this study area six languages are 
common. Bassari, Bedik, Malinke, and Diahanke are the primary languages in the three 
villages within the study area. The more dominant languages of the region, Wolof and Peul, 
are the languages of exchange and are predominant in the markets. Most people in this region 
are multilingual usually speaking at least three languages. This demonstrates how the 
different political and economic importance of some African languages plays out in daily 
activities (Obeng 1999). 
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Figure 6: Languages of Senegal and Gambia (Etlmologue 2003) 
SENEGAL 
AND GAMBIA 
Within the study area, even a simple issue gains "complexity in that it must be dealt 
with in six different languages. Words can take on very different meanings in other cultures 
(Patton 1990), and it is a struggle to unravel all of these meanings. For example, Saba 
senegalensis has a different name in each of the tribes under study. Not only does the fruit 
have a unique name, but so too does the vine on which it grows. 
World view 
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Table 1: Name of the Saba senegalensis fruits [les fruits (/)] 
and vines [les liens(/)] in the different tribal languages of the 
area 
Tribe Name of Fruit Name of Vine 
Malinke Kaba Kabadiouwo 
Peul Laree Larey 
Wolof Made GarabMade 
Bedik Mouwom Giwom ang 
Bas sari Ouwom Angou 
Diahanke Saba Sabdiouwo 
Paulo Freire believed that dialogue is the encounter between people mediated by the 
world in order to name the world (Newsum 1990). It is in this way that people achieve 
significance as human beings. Language reinforces concepts of self and perceptions of 
others within a dynamic social order. It also serves to organize one's view of the world. One 
ofthe Il).ain problems for anthropologists today is that one cannot fully understand another 
culture without a good understanding of the language of the people within that culture 
(Patton 1990). Within this region, as in much of Africa, both language and culture are in 
constant contact creating a dynamic situation where multiple languages and cultures interact 
(Snell-Hornby 2000). 
The Sapir-Whorfhypothesis shows that language and culture are inextricably bound. 
Language carries considerable cultural content within any context (Dorian 1999). One cannot 
study one aspect of the language/culture equation without a good understanding of the other. 
All information is filtered through worldview, and each language provides its speakers with a 
unique perspective. Working in a multilingual, multicultural, and multiethnic context 
(Altehenger-Smith 1987) only increases the difficulty of decoding the local language. One 
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can never grasp the spirit of a language if each word is first translated into the interpreter's 
mother tongue and then associated with its conceptual affinity in the other language (Schulte 
2001). This leads to the questions: because the Senegalese people are not native French 
speakers, nor is the researcher, how accurate can any translations really be? And following 
from that, how accurate is the research in general? 
The author of this thesis was able to employ a highly educated (having completed 13 
years of education) person to act as her translator. However, this translator was a young, 
unmarried female (a necessity when focusing on issues relating specifically to women) from 
an urban background, and had insider status as a Bassari. For the past several years, she has 
been attending a Catholic mission school in a large town several hours from home. This is an 
expensive undertaking for any family in this region and gives the perception that her family 
is wealthy11 • Also, at age 19, although young by Western standards, most women her age 
would be married with children. 
She was born and raised in the study region and belongs to the tribe focused on in this 
study. The insider status of the interpreter allowed the researcher access to many rituals and 
events where a foreigner might not normally be accepted; however, one might also question 
the validity of the resultant data. All of these issues combine to create a difficult situation. 
As class, sex, and age are the primary determinants of social roles, both the researcher (a 
young, white, highly educated, Western woman) and the translator were disadvantaged 
within the patriarchal system of Senegal (Chambers 2003). 
Most people belong simultaneously to many social groups. Many identify strongly 
with several social categories and the greater the number of social groups, the greater the 
likelihood that conflict will occur (Liebkind 1999). Societies are also stratified on the basis 
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of labor participation and prestige (Newsum 1990). As a result, the main translator had to 
deal with these conflicts on a daily basis as she earns significantly more than her mother, 
father, or any of her social counterparts. 
Economic Issues 
As Bernard (1988) pointed out above, participant observers are often viewed as 
freaks. In addition, Chambers also claimed that the researcher and the translator are 
"oddballs". He defined this as a sub-group whose attributes mark them in some way as 
nonconformists, both linguistically and socially. Furthermore, the translator is an aspirer. 
She has social ambitions that extend beyond her immediate social domain. Most women in 
her age range work for a wealthier family cooking, cleaning, and caring for children for a 
monthly wage around US$1 0. 
As social and economic opportunities go mainly to speakers of the state-sponsored 
language in colonially influenced countries, people redefine themselves when the 
circumstances make it desirable (Dorian 1999). This demonstrates how the social standing of 
a group carries over to their language. Based on this, people will acknowledge their ethnic 
identity only when they consider it to be useful to them (Liebkind 1999). So for this 
translator being Bassari had considerable economic benefits because that was the tribe of 
primary study; therefore, she was willing to place herself within that group so as to benefit 
the research and her pocketbook. 
Human capital theory suggests that language attributes, particularly second language 
skills, and in this case multiple language skills, can be viewed as assets. For this, and any 
translator, language is currency. It serves as a medium of trade. In this region, people with 
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more language-skills have more economic opportunities. Here, salary (a) is a function of the 
number oflanguages spoken (b) (Grin 1999). As a increases, so too does b. 
a=Jb 
Cultural capital in the form of symbolic systems, language and education in this case, 
provide one with the means necessary to extend and change the boundaries of his/her 
experience. A young female scholarship recipient in Kenya stated, "If you are a girl who is 
educated, you will be a very important person in society. You can uplift yourself and your 
family'' (MacDonald and Nierenberg 2003). Bourdieu states that academic qualifications, 
including linguistic competence, are to cultural capital what money is to economic capital 
(Newsum 1990). Therefore, this translator has many of the necessary components of a 
successful aspirer. 
Divisions such as these within societies accommodate hierarchies. The divisions 
among religious, ethnic, linguistic, and educational boundaries can influence an individual's 
relationship to the forces of production and determine whether a member of society can sell 
his/her labor necessary for subsistence in this economy. In the larger world community, 
Western education or literacy is the most important social factor, with cultural capital 
determining one's relative position to the forces that govern societal affairs. Since much of 
the world sees Africa as being in the lower stages of development, when an African acquires 
a European language and becomes a competent user, they become ''valuable" (Newsum . 
1990). Unfortunately, this work supports these beliefs because the researcher needed a 
French speaking interpreter to conduct a reasonable case study. 
Due to the fact that there are many languages in this region, each with a different 
socioeconomic position, it is advantageous to the subordinate ethnolinguistic group to have a 
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good working knowledge of the dominant languages in this region which are Wolof and 
Peul. Ethnolinguistic identity theory shows that when an ethnic group's identity becomes 
important for an individual, as the translator's status as a Bassari, he/she will try to make 
himself/herself favorably distinct on dimensions such as language (Liebkind 1999). 
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CHAPTER IV 
FINDINGS 
Introduction 
This chapter is divided into three main sections. The first section describes the fruit, 
its uses, and theories as to how it developed into an export item. The next section quantifies 
the amount of the Saba harvest, the dangers and beliefs regarding the harvest, and the 
marketing and exportation of the fruit. The final section analyzes the livelihoods of the 
people in this region and how gender impacts these livelihoods. 
Saba senegalensis: The Fruit 
Characteristics of the Fruit 
The Saba fruit vary dramatically in size but contain an average of21 seeds (see 
Appendix C for seed count data). The majority of the fruit are about the size of a tennis ball 
however they can be as small as a ping pong ball and as large as a softball. When the fruit 
first appears in late February they are light green in appearance similar to a sour apple green. 
By the end of June, the peak harvest time, they are reddish-orange (Figure 7). 
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Figure 7: Saba senega/ens is 
The interior of the fruit is an orange color regardless of the exterior color. There is a very 
sticky latex substance that comes out of the skin of the fruit, especially during harvesting, 
when they drop from the vines and hit the rocky ground. It is white and is called Ia seve. It 
stains clothing a dark brown and is very difficult to remove from skin and clothes. 
The fruit are picked directly from the tree, and either allowed to ripen, or eaten 
immediately, the primary method. The exterior of the fruit is quite hard. In order to open, 
the fruit is placed between one's interwoven fingers with the stem side up. It is then 
squeezed until the fruit pops open. The exterior peels, or splits, away and the fruit is 
exposed. The fruit is extremely acidic and sour. According to one informant this acidity 
causes tooth pain, and as the level of dental hygiene in the area is relatively low, this can be 
problematic. Many people just pop the fruit into their mouths as soon as the fruit is opened. 
Others prefer to eat them with sugar, however, that is a luxury item and not all can afford it. 
The fruit sweetens as it ripens but always remains somewhat sour. 
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Uses of Saba 
Saba is most commonly used as it is found - an edible fruit. These fruit are available 
during one of the most food scarce times of the year. In June and July, at the beginning of 
the rainy season, crop planting has just begun and food stores are running low. Saba, and 
other wild foods, provide an important nutritional addition to the diet during this 'hungry 
period.' In-depth analyses regarding the nutritional values of the fruit are not available. 
However, some authors (Baumer 1995, Ba 1997) refer to the fruit as having appreciable 
levels of both vitamins A and C. This is consistent with the coloring of the fruit, as it is a 
dark orange color, similar in color to a mango (Baumer 1995). 
However, other uses do exist although they are not as frequently encountered. Many 
informants commented on Saba's use in three kinds of meals: Ia bouille, a breakfast food that 
is made with milk, sugar and flour; le mafe, a peanut sauce used over rice; and le teip 
(pronounced cheb ), a rice dish commonly made with fish and tomato sauce. In the last two 
meals, the juice from the fruit is squeezed on top of the dish to cut the oil11 • One female 
informant suggested that the bitter fruit is believed to destroy fat in the body, "similar to the 
effects of vinegar", she added. "This is why the people in Dakar like them so much." 
The people who had grown up as missionary children remembered using Saba to 
make an alcoholic beverage. This practice, however, is not common and is rarely done by 
the indigenous populations. It has been said that a juice is also made from it, but the 
researcher did not encounter this being done by any locals. Many informants believe that the 
wife of the President of Senegal, Vivienne Wade, plans to open a Saba juice factory in 
Kedougou in the near future. This could increase the demand for the fruit and provide jobs, 
potentially putting more pressure on the Saba ecosystem. 
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Comments regarding the medicinal uses of Saba were not common. Several books 
outlined the potential uses of the fruit; however most informants were unaware of these 
benefits. Several references cited its use as a treatment for many health related ailments. 
Different parts of the plant can be used for various treatments. The most common uses of 
Saba as a medicine were in the treatment of colds, migraine headaches, colic in children, 
dysentery, vomiting, tuberculosis, leprosy, feminine contraception, and meningitis (Baumer 
1995, Ba et al. 1997). 
A New Export Item 
Different theories exist about why Saba has gone from a small-scale, local harvest to 
a large-scale, regional harvest in what appears to be such a short period of time 
(approximately ten years). Throughout this investigation this was a primary concern. 
Perhaps if answers to this question could be determined a sustainable method of harvest 
could be found that would ensure the long-term availability of the valued fruit for both 
humans and non-human primates. A variety of people were interviewed on this issue: 
missionaries who have been present in this region for 12 years or longer, former missionary 
children who grew up throughout Senegal, and representatives of populations within the 
study area. 
Grace, a missionary based out of Coho, a small Bedik village just outside the study 
area, believed that the growing export in Saba was linked to the civil unrest in the 
Casamance Region of southwestern Senegal. As guerilla rebel forces have taken over the 
forested areas, killing all who enter, that region is no longer able to supply the country with 
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CFA300 (Equivalent to US$0.52 today) compared to the CFA2,500 (US$4.34) earned today. 
This individual claimed that the trucks began to arrive for the large-scale harvest goods in 
1999. Another male informant, a buyer, began buying Saba in 1998 and has continued each 
year up to the present. He believed that people began to notice that there were many Saba 
rotting on the ground in August 1998 and that perhaps they could sell the fruit before this 
time of rotting, le temps de pourire. 
Construction of a paved road from Tambacounda to Kedougou began in 1992 and 
was completed in early 1995. During the Persian Gulf War the Senegalese military lost 
many of the soldiers it had sent to Saudi Arabia in a plane crash during the war. Several 
Muslim military personnel took the opportunity to visit Mecca while in this region. Upon 
their return the plane crashed, killing all aboard. The completion of this road, as well as a 
technical school in Kedougou, was the Saudi Government's gift of thanks and appreciation to 
· the Senegalese. The opening of this trade route has increased the pressure on ecosystems and 
species as people have attained immediate access to outside markets (MacDonald and 
Nierenberg 2003). Since then, Seydou (a key informant) believes, the commerce in Saba 
seems to have increased annually. 
The Harvest of Saba 
Women are the primary harvesters of Saba. During the three month harvest period 
(May to July) women go into the woodlands (en brousse) at least three times each week, if 
not daily. However, rural Senegalese women are time constrained throughout the year, 
spending nearly eight hours each day on domestic activities (hauling water, cooking, laundry, 
child care). According to cultural norms, household members can only devote time to 
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Two main methods for harvesting the fruit are used. The harvester can climb up the 
vines or an adjacent tree and handpick the fruit, allowing them to drop to the ground where 
they can be picked up later. This can be combined with the use of a Bamboo pole that is cut 
down, bent into a hook-like shape, and secured with bark sinew. This pole can then be used 
to reach up into the higher branches, hook around the fruit, and pull them to the ground. 
Most harvesters use both techniques when harvesting. The vines can be several meters tall 
and it is often necessary to climb the vine then use the Bamboo pole to reach the higher fruit. 
The Saba are placed in 50 kilogram, nylon rice sacks. Once a sack is filled it is 
stuffed with leaves and then sewn shut with bark sinews. These sacks are then placed on top 
of one's head, sur tete, and are walked several kilometers back to the village or to the nearest 
buying station for sale. A buying station is a centrally located hut where a middleman is 
available to buy fruit throughout the season. These stations provide a simple and easily 
accessible place to sell fruit. 
Figure 10: The Tenkoto buying station 
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As the fruit becomes more scarce near the village, more work is required of the 
harvesters. Access to a bicycle or car is virtually required due to the heavy loads carried. 
Access to these types of transportation is limited primarily to men. Younger men, from 13-
18 years of age, are also entering the harvest since they have access to these forms of 
transportation. Women rarely own or ride bicycles. 
Saba can be found throughout the forest from the higher elevations to the low-lying 
marigot/ 2• The Saba closest to the villages is the first to be harvested, so as the season 
wanes the harvesters are forced to go further into the forest to find fruit. Interviews revealed 
that women might walk as far as 20 kilometers roundtrip to find fruit. The length of travel, 
combined with excessive heat, humidity, and a lack of water, can become dangerous. 
Amount of Harvest 
Reliable records regarding the amount of Saba harvested by each village are difficult 
to find. However, in the main village of study, Petit Oubadji, one villager kept a record of 
the number of sacks sold during the 2002 harvest season. In this village approximately 241 
sacks of Saba were sold during this period. The researcher estimates that each sack contains 
about five hundred individual fruits. fu this case, Petit Oubadji would have removed a total 
of2.65 million seeds from the study area. The village of Petit Oubadji has around 50 
inhabitants, making it a mid-sized village in the study area. Approximately three hundred 
people live within the 50 km2 study area. From this, one can extrapolate that nearly 16 
million seeds are taken from the study area in one harvest season. The investigator feels that 
this is a conservative estimate since outsiders can also enter the study area to harvest Saba. 
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Outsiders are frequently seen within the study area but their numbers are difficult to 
doc'ijillent due to language differences, distance, and time. 
Dangers of the Harvest 
Many dangers exist in this harvest. As the vines are many meters high, falling is an 
occupational hazard. Climbing the Saba vines is a fun pastime which both boys and girls 
take part in. The children often dare each other to see who can climb the tallest vines. 
Informants noted that small children have died as a result of this. During this study period, 
two informants were seriously injured by falls. One, a small boy often years fell from a vine 
and had to be rushed to the nearest hospital in Tambacounda (a three hour drive). He was 
hospitalized for four days, but returned seemingly healthy. Another woman in her early 
forties fell while harvesting and broke her collarbone. As a result, she went to Dakar to stay 
with family while healing. This left her seven children responsible for her work. 
Bees also present a serious threat to the harvesters. Beehives can be found 
throughout the forest. They occur naturally throughout the study area in many trees, but as 
they provide another source of income, human- made hives are also placed in trees 
throughout the area. These bees are very aggressive and attack at any sign of threat. They 
attack in large numbers and have killed many residents, harvesters, and tourists. Arboreal 
snakes are also a hazard to harvesters. Many poisonous varieties are prevalent throughout 
this region, including one of the most poisonous, the Black Mamba (Dendroaspis 
angusticeps).These snakes are referred to in this region as the "five-step snakes" as once a 
human has been bitten they may walk five steps before death. 
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Beliefs Regarding Saba Harvest 
Each village establishes its own rules regarding the harvest and management of the 
Saba fruit and vine. Most rules forbid people from destroying Saba vines, as well as many 
other types of flora that provide benefits to people and animals. The chief of the village 
threatens imprisonment to anyone who cuts down, or otherwise destroys, any type of 
beneficial plant. As a result, during this study period no one was punished for mistreatment 
of this vine. 
It is a common belief in this region that chimpanzees rape women. As a result many 
women will not go en brousse alone. Often a group of two to three women will go out with a 
dog or young boy to protect them from the many dangers of the harvest. These young boys 
are typically brought along to climb the trees and harvest the most difficult to reach fruit. 
According to one informant, the theory of chimpanzees raping women is another way to 
maintain social order. This does not prevent women from harvesting a variety of non-wood 
forest products, but it does make women more cautious about their methods of harvesting. 
Fear is used as a social control throughout the region. 
Marketing and Exportation 
Marketing of Saba 
The Saba harvest begins around the first of May each year. Prices fluctuate 
dramatically throughout the harvest period according to supply, based on supply and 
ripeness. The first fruit is available, though not especially ripe, from May 1 - 10. At this 
time one sack of fruit (approximately five hundred fruits) will bring between CFA10 and 15 
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thousand (US$17.36 to US$26.03) in Dakar. From May 20 through June 20, the price falls to 
between CFA4 and 5 thousand (US$6.94 to US$8.68) per sack in Dakar. From June 20 
through the end of the season (mid-July), the price increases again to between CFA10 and 15 
thousand (US$17.36 to US$26.03). 
During this time the business of dealing in Saba becomes risky. The Saba are 
extremely ripe at this time and can only be kept for one to three days before going bad. 
Therefore, as soon as the middlemen buy the fruit they must immediately send them to 
Dakar. Each individual fruit varies dramatically in cost, subject to the same criterion as full 
sacks. Small fruits can range from as little as CFA five (US$0.01) in Kedougou, to CFA150 
(US$0.26) for a larger fruit in Dakar. Each retailer subjectively prices all fruit based upon 
his perception of supply and demand. 
Exportation 
Saba are exported from the study area by large trucks. Many of these trucks originate 
in Guinea and travel north through the study area to collect fruit from the local harvesters and 
then continue on to larger market cities. The first truck to arrive in the study area during the 
study period arrived at the village ofDjendji on May 21, 2002. Seydou, a key informant, 
estimated that an average truck can hold three hundred sacks of Saba. The researcher 
calculated that a sack can hold around five hundred fruit. Therefore, each truck exports 
around 150 thousand fruit. The middleman responsible for filling the truck will buy Saba by 
the sack or pile. The truck driver and the middleman will discuss and agree upon a price for 
the large piles and sacks seen around the buying station. 
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Figure 11: A Saba export truck at Petit Oubadji 
Renting a truck to export Saba is an expensive endeavor. It costs each middleman CFA 
one thousand (US$1.74) to put one sack of Saba on the truck. The middleman must also pay 
the person who loads the sacks onto the truck an average of CFA one hundred (US$0.17) per 
sack. Trucks can be rented by anyone interested. Many of the informants felt that this was 
the true way to make money since one is able to control all aspects of the trade .. Once a truck 
has been rented the renter can keep all the profits (if a profit is made). 
In the year 2000, Seydou decided to enter into the fruit business himself. He collected 
both Saba and the fruit of the Baobab tree (known locally as pain de singes). A friend of 
Seydou rented a truck and told him that he could place his sacks of Saba and Baobab on his 
truck for CF A fifteen hundred (US$2.60) each. Seydou had 23 sacks of Saba and 30 sacks of 
pain de singes (53 sacks total). It cost Seydou nearly CFA80 thousand (US$137.97) to place 
these sacks on the truck. 
Seydou thought that he was responsible for purchasing a permit to sell and transport 
the Saba from the local Eaux et Foret office in Kedougou. As this was Seydou's first time 
purchasing Saba he was cheated by the permit seller. It is the obligation of the renter of the 
59 
truck to purchase the permits for all the merchandise on board. The CF A fifteen hundred 
(US$2.60) per sack cost paid by Seydou included a permit fee. Seydou was forced to pay 
CFA20 thousand (US$34.71) for his permits that cost the truck renter just more than CFA 
five thousand (US$9.20). This type of corruption and bribery is common when dealing with 
any type of merchandise in the study area. 
At this time Seydou had already paid CFA99,500 (US$172.68) before the truck had 
even left Kedougou. Seydou then had to catch a bush taxi to Dakar from Kedougou. This 
costs CFA35 hundred (US$6.07) to Tambacounda and an additional CFA six thousand 
(US$10.41) to Dakar. Seydou also had to pay for all of his meals while he was in Dakar 
negotiating the price he would get for the fruit. 
Once arriving in Dakar, Seydou received CFA five thousand (US$8.68) for each sack 
of Saba that survived the trip. Two of the sacks of Saba had gone bad. This left him with 
just 21 sacks to sell. The pain de singes brought in CFA 175 (US$0.30) per kilogram. 
Seydou estimates that he had approximately four hundred kilograms (CF A65,625, 
US$113.89) of this fruit. In addition, Seydou had to pay salaries to those who loaded, 
unloaded, and sold the fruit (estimated at CF A325 (US$0.56) per sack). For Seydou this 
entire experience turned out to be a huge financial failure due largely to his na!vete (Table 2). 
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Table 2: Cost analysis of 
Saba middleman 
Net Net 
Cost Cost Revenue Revenue Profit/Loss Profit/Loss 
Description (CFA) (US$) (CFA) (US$) (CFA) (US$) 
Truck and Permits 99,500 172.68 
Taxi and Meals 13,700 23.78 
Salaries 16,575 28.77 
Purchasing Fruits 45,000 78.10 
Saba Income 105,000 182.23 
Pain de Singes Income 65,625 113.89 
Net Profit or Loss -4,150 -7.20 
However, owning a truck that can be used to export Saba can be a very profitable 
endeavor. One truck driver based out ofKedougou estimated that he earned between 
CFA180 and 200 thousand (US$312.39 to US$347.10) for each truckload of Saba that he 
delivered to Dakar. The cost to rent an entire truck varies from CF A225 to 300 thousand 
(US$390.49 to US$520.65). The renter is responsible for filling the truck with whatever 
merchandise they choose. The truck driver/owner is responsible for all of the costs 
associated with the truck. Examples of these costs are presented in Table 3. 
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Table 3: Cost analysis of Saba 
truck owner 
Net Net 
Cost Cost Revenue Revenue Profit/Loss Profit/Loss 
Descri_etion {CFA} (US$) {CFA} (US$) (CFA} (US$} 
Gas 70,000 121.49 
Taxes to Police 15,000 26.03 
Truck Storage 5,000 8.68 
Truck Registration 11,000 19.09 
Municipal Taxes 2,000 3.47 
Market Tax in Dakar 1,500 2.60 
Truck Rental Income 300,000 520.65 
Net Profit/Loss 195,500 339.29 
In this case this truck driver would net nearly CF A200 thousand (US$338.43) for one trip to 
Pakar. One truck owner might make between three and five trips in one season. 
Other Sources of Livelihoods 
Alternative livelihood strategies are important to examine in the context of this case 
study. The ability to withstand the multitude of potential stresses within any system will be 
important to these populations if the Saba alternative diminishes. In the more rural areas of 
the study area few livelihood alternatives to agriculture exist. However, it is important to 
recognize the areas where these may provide alternatives. 
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Cash Crops 
Cotton farming is widely seen throughout the study area. As the only cash crop, this 
is controlled by men, increasingly young men. One informant raised one corde (a 50 meter 
square, a typical unit of field measurement in this area) of cotton on some land his father had 
loaned to him. Sodifetex, a large Senegalese cotton mill with a post in Kedougou, provides 
all the necessary inputs (chemical fertilizers, pesticides, etc ... ) for cotton production. The 
producers then raise cotton on contract as they are obligated to repay the amount of the loan 
given them by Sodifetex. 
As with most cash crops, many inputs are required. Cottonseeds for one corde are 
relatively inexpensive compared to the other inputs. For CFA400 (US$0.69), a producer can 
seed this field. Once planted, a sprayer for applying herbicides and pesticides must be 
purchased for CFA35 to 40 thousand (US$60.74 to US$69.42). This sprayer can be 
purchased over a term of five years or paid for in a lump sum. The sprayer is battery 
operated and needs five batteries to run [CFA one thousand (US$1.74)]. The herbicides and 
pesticides used on this crop cost four to CF A five thousand (US$6.94 to US$8.68) per liter 
and must be applied weekly. One corde of cotton requires one-quarter liter of herbicides and 
pesticides each week. For the 15-week growing season, four liters of herbicides and 
pesticides must be purchased. Fertilizers for the season are nearly CFA ten thousand 
(US$17 .36). From this one corde of cotton planted and tended through the growing season, 
the net profit to the producer is normally CF A five thousand (US$8.68). 
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Table 4: Costs of inputs for one corde of cotton 
Description Cost (CFA) Cost (US$) 
Seeds 400 0.69 
Pesticides and Herbicides 20,000 34.71 
Fertilizers 10,000 17.36 
Batteries 1,000 1.74 
Sprayer 5,000 8.68 
Costs 36,400 63.17 
Subsistence Crops 
There are five main crops harvested for human consumption in this region. They are: 
le mil (millet), le mais (com), les poie de terre (ground beans), les arachides (peanuts), and le 
fonio (a small grain similar in texture to couscous). In addition, several other crops are 
grown in small homegardens and used for household consumption, and for sale to the larger 
market. A large variety of vegetables are found in these gardens. One might plant carrots, 
onions, tomatoes, eggplants, okra, beans, cucumbers, peppers, and gourds (used as bowls, 
calabash). 
The five main crops mentioned above are normally kept for household use, however 
men and women have different roles with these crops. Women and young girls are 
responsible for the arachides,poie de terre, andfonio crops while the men control the com 
and millet crops. Although each gender has different roles, the women and young girls 
harvest all of the crops planted. Once all the crops are harvested, the women retain control of 
the peanuts and poie de terre and the men have control of the remaining crops. 
This control grants the men and women the ability to sell, or store, these crops as 
he/she sees fit. If a family is in need of money, a part of their crop might be sold. Peanuts 
are the primary source of income for a household in a time of need. In this region, money is 
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needed for school fees, medical services, clothes, additional food supplies ( oil 13, rice, salt), a 
corveille (cooperative beer party used to ease the high labor requirements during planting and 
harvest), or perhaps a marriage or other traditional ceremony. 
An important distinction is made between the economic responsibilities of men and 
women within a family. The men are solely responsible for the daily food needs, le depense, 
required by the family. This need is normally met with his supply of millet, if it has not yet 
been sold. However, the women are responsible for all other costs for the family, including 
women's own personal needs. Since women only retain the economic control of peanuts and 
poie de terre, their participation in the Saba harvest is integral to family wellbeing. If this 
resource were to disappear rural livelihoods would be greatly compromised as few 
comparable income generating alternatives exist. 
Figure 12: Woman in market selling Saba and other food items 
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Gender and Livelihood 
Throughout this region, and in most developing countries, women's lives are very 
difficult as there is little work to be found outside of the household (MacDonald and 
Nierenberg 2003). During the Saba harvest, the women pay le depense with the money they 
earn as many of the men have already exhausted their economic resources. They will go en 
brousse to harvest and bring fruits back into town to sell. They can also sell other kinds of 
food items - such as mangoes, oranges, eggs, and spices. It is a common belief that women 
in this area suffer much more then men. Often men/husbands don't work and the women are 
left to pay le depense and clothe themselves and their children throughout the year. 
Table 5: Generalized characteristics of men's and women's crops 
Crop Type 
Product 
Use 
Market Location 
Table 5: Sachs 1996: 68 
Men 
Grain!frees 
Nonfood/Luxury 
Market 
Intemati on a liN ational 
Women 
Veggies/Roots 
Food 
Subsistence 
Local 
Other than the aba harvest, few other moneymaking opportunities exist for women. In 
the more rural communities, women have gardens, mine for gold (although this is not a 
ommon pra tice \ ithin the stud region, it is an income generator in many villages to the 
outh , and att mpt t earn a profit through a cottage industry like pottery, weaving, or 
b ding. an income generating strategy is generally Jimited to the 
m ninth m rural are . \\om n produce b r for the seasonal corveil/e's, howe er it 
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is rare for them to sell it for income. The harvest and sale of high-value palm wine and 
honey in the study area is restricted to men. 
Conclusion 
As has been shown, Saba plays an important role in the livelihood of this rural 
population. Not only does this fruit provide an important source of dietary nutrition during 
the difficult 'hungry season,' but it also provides women in the region with a source of 
income not previously available. Although men control the most profitable aspects of the 
trade in Saba, women are still able to generate a great deal of income through their personal 
harvesting strategies. The role that Saba plays in the natural ecology of the forest is yet to be 
discovered, however it is evident that this fruit plays an important role in human populations, 
as well as acting as a partner in the forest ecosystem. All of these factors combine to create a 
co-dependent and vulnerable system. In the future, discovering ways this system can be 
negotiated to create a sustainable harvest will be vital to the long-term survival of this species 
and the other actors involved. 
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CHAPTERV 
DISCUSSION 
Introduction 
This study sought to describe and analyze the system of a wild fruit, Saba 
senegalensis, as found in southeastern Senegal today. The specific research objectives were: 
1) To describe the Saba system; 
2) To analyze the sustainability of the harvest at current levels; 
3) To identify sources of people's income and the role the income derived from the 
harvest of Saba plays in rural livelihoods; and 
4) To discuss the vulnerability of the system and explore the ability of the local people 
to regulate the system. 
This chapter will discuss how the findings relate to these questions. 
The Connectivity and Vulnerability of the Saba system 
Worldwide attention focuses on the problems associated with the destruction of the 
world's forests. In this case study the forest serves as the host for the intricate Saba system. 
This forest provides food and shelter for endangered primate species and gives humans in the 
area food and irreplaceable sources of income. 
Due to the high level of population growth in the study region over the past thirty 
years, there are more people using more resources, and more intensely, than ever before. 
This places all systems at an increased risk of overexploitation, especially those with 
economic value like Saba. Since systems are very complex entities, it is difficult to 
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adequately portray the impact of the interactions between human populations and 
biodiversity (MacDonald and Nierenberg 2003). 
There are many definitions of the word system throughout the related literature. The 
American Heritage Dictionary (1996) defines a system as a group of interacting, interrelated, 
or interdependent elements forming a complex whole. Checkland and Scholes go further to 
say that crucial to this set of elements that constitute the whole is its ability to survive in a 
changing environment (Checkland and Scholes 1999). The three figures below (Figures 13, 
14, and 15) outline the Saba system from its earliest stages as a food item through its role in 
the market today and how gender plays an integral role in the system. 
The first system diagram, Figure 13, outlines the system in its simplest form. The 
system begins with the forest ecosystem where the Saba grows in the wild and has been 
found for many years. The Saba seeds germinate within this ecosystem ~d grow to produce 
fruit. Once the fruit has ripened three things might occur: 1) the fruit may remain on the vine 
where they may eventually fall to the ground, adding to soil fertility as compost on the forest 
floor; 2) the fruit may be eaten by animals within the forest with the seeds remaining within 
the forest ecosystem; or 3) the fruit may be harvested by humans for their consumption. 
Each of these options produces a different outcome for the forest ecosystem and thus the 
Saba system. 
The first option, the fruit remaining on the vine, might allow for the system to 
continue indefinitely into the future, as it has historically, so long as the forest ecosystem 
remains intact. The second option, Saba serving as a food source for primates, ties in 
closely with the first option. Primates have been found in this region for many millennia, 
therefore it can be logically assumed that they have been a party of this forest ecosystem 
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throughout their existence in the region. The primates use this fruit as a keystone food 
source; however none of the fruit leaves the system. They are eaten by the primates and the 
seeds are passed back into the system through feces or other waste. 
Before the widespread exportation of Saba began nearly ten years ago, humans 
harvested Saba for personal consumption and limited sale in the local markets. Since the 
fruit were so readily available, sale to the markets was not necessary since most of the 
population had access to the fruit in their own backyard. In this example the system is not 
compromised since many of the seeds from the fruit remain within the system. Once the fruit 
has been eaten, the seeds are spit out and allowed to regenerate with little disturbance. 
The main points of vulnerability in this system occur when the fruit began to be 
exported in such large quantities in the late 1990s. In Figure 14, a more elaborate system is 
s n where the only change occurs within the human activity system. Earlier, humans ate a 
£ fruit p r person per season, however in this system nearly all the available fruit are being 
h ested and rerno ed from the system for sale in exterior markets. Now, instead of 
r maining in the r gion and ·thin the fores1 ecosystem, the humans have the option of 
Uing th fruit for portation to the larger market. As this provides a valuable source of 
in m to this popul tion, most people decide to harvest and sell all that they can. As a 
ult~ th m jori of the ds are lea ring the system that jeopardizes Saba 's ability to 
em and pro' ·de more fruit in the furore. 
Saba 
A portion of the 
Saba seeds remain 
in study area 
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Non-human 
primates 
r turn seed to 
Saba as food 
for non-
human 
Saba harvested 
by humans 
for humans 
Figure 13: Saba system before mass exportation 
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in study area 
Fiaur 14: urr nt aba system 
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The human activity system plays an important role in the Saba system. A human 
activity system differs greatly from a natural system (Wilson and Morren 1990). According 
to Wilson and Morren, natural systems have an objective existence and identity independent 
of observers while a human activity system can only be defined by the perceptions of the 
people within the system. In such, human activity systems and their problems are "messy 
and ill-defined" (Wilson and Morren 1990). 
Within the Saba system men and women have different roles and different income 
earning capacities. In Figure 15 these roles are delineated. Women are the primary 
harvesters of Saba. Once they have harvested the fruit they can make three decisions: 1) 
keep the fruit for personal consumption; 2) sell a portion of the fruit in the local market and 
use the earnings for family expenditures; or 3) sell the fruit to a middleman for export out of 
the system and use the income for family expenditures. When a woman decides to sell her 
harvest, whether in the local market or to middlemen, she will earn roughly the same amount 
of money. 
The sale of Saba also links back to the household through the income generated from 
its sale, but also through direct consumption. Also, the income obtained by local middlemen 
and truckers impacts the community in much the same way, although the money earned by 
men is spent in different ways. This income allows these men to provide for the depense for 
their families, buy better seed for future harvests, and assist in paying for other family 
expenses. 
Saba 
produced 
in the Forest 
Local middlemen 
sell fruit to truckers 
for income 
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Saba harvested 
by women 
Saba 
consumed in 
Women sell 
Saba in local 
markets for 
Women sell Saba to 
,.__________ local middlemen for 
Truckers export 
fruit from system 
for income 
mcome 
Figure 15: The Saba human activity system 
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Selling to middlemen is becoming increasingly easy in this system. Middlemen and 
buying stations are situated throughout the study area in centrally located areas, allowing the 
women easy access to a market for their goods. Instead of having to walking up to 20 
kilometers to the market in Kedougou, these women can walk just a few kilometers to their 
local buying station where a sale can be completed. Also, middlemen are renting more and 
more trucks so that they can access the more remote villages to purchase the Saba directly. 
As explored in chapter 4, the female harvesters earn roughly one third of the total 
final market value of the Saba. The middlemen and truck owners earn the real income from 
the sale of Saba. All of the middlemen at buying stations located within the study region also 
live within the study region. A few residents in the Department of Kedougou own trucks, 
however most of the trucks that transport the Saba originate outside of the study region. 
With such easy access to markets and guaranteed income, the harvest is sure to continue to 
increase so long as demand exists. 
The Centrality of Saba to Women's Livelihoods 
Gender plays a significant role in how resources are used, controlled, developed and 
in how people respond to environmental challenges. These connections are particularly 
strong in rural areas, where people depend directly on natural resources for food and 
livelihood. Throughout the developing world, people' s lives are structured by their 
relationship with natural resources. It is primarily women who rely heavily on water, 
fuel wood, trees, and a variety of other plants to earn income and meet household needs. This 
direct dependence on natural resources leaves women much more susceptible when a 
resource base becomes.degraded (MacDonald and Nierenberg 2003). 
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In rural Senegal, the household is a coalition of individuals, each with different 
objectives, rights and duties. Husbands and wives keep separate budgets of earnings from 
their separate enterprises (Fisher, W amer, and Masters 2000). As women are responsible for 
the majority of household and subsistence production it is essential that women retain their 
economic power (Sachs 1996). The Saba harvest currently provides rural women with a 
secure income source. Although it is a seasonal income flow, the women of this area have 
never had a similar opportunity. 
With the income generated by the Saba harvest, women are able to create new 
opportunities for themselves and their families. One key informant has been saving a portion 
of her Saba income to purchase a plow to be used in her family's fields. With the time saved 
with this technology, this woman may have more time to pursue other endeavors, including 
harvesting Saba during the busy planting season. 
Since few employment opportunities exist for men, and even fewer for women, in this 
rural study area, the income generated by Saba is irreplaceable. This income has become a 
central part of the overall family income. Women now rely on this money to pay for 
schooling for their children, clothes, health services, and food. If this resource were to 
disappear rural livelihoods would be greatly compromised as few comparable income 
generating alternatives exist. 
A Community's Ability to Manage the Saba Harvest 
Rural people depend on the use and extraction of natural resources to earn income, as 
well as relying on nature for their subsistence needs (Sachs 1996). Uncultivated areas, such 
as the forests in this study region, provide food, medicine, building materials, tools, and 
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utensils. This has led to a significant level of human dependence on these forests for survival 
in this region. This dependence demands that the local people create a management strategy 
so that these resources can provide for their subsistence needs well into the future. 
The links between biodiversity and gender are especially strong in rural areas of the 
developing world where it is primarily women who experience the immediate effects of 
environmental degradation. This reality is compounded due to women's limited access to and 
control over these resources (MacDonald and Nierenberg 2003). Women are less likely to 
invest time and resources or adopt environmentally sustainable farming practices on land 
they do not own (Sass 2002). Among the women in the study area, and specifically within 
Petit Oubadji, little time is devoted to improving the surrounding wild areas. Many plant 
mango, banana, and a variety of citrus fruit trees because, of what several informants claim 
are "direct economic benefits." A dichotomy exists in this thinking as Saba also provides 
benefits similar to these trees; however it is not propagated in the same ways. The local 
population relies on the forest ecosystem to continue to provide this fruit. Also, since the 
forests of Senegal are owned and controlled by the country' s forest service, there is little 
incentive for women to improve that which they do not own. 
Understanding women's and men' s relationships to the environment plays an 
important role in developing solutions for more sustainable usage of natural resources. 
Ignoring gender distorts the understanding of human impacts on the environment (Sass 
002 . Recent studies in sub-Saharan Africa have shown that women, given the appropriate 
tools, can be effecti e conservationists and organizers of community-based natural resource 
man gement 1oore et al. 2001). Howe' er, many policies criminalize women's relationship 
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with natural resources, such as fuelwood gathering and other forest activities, potentially 
even the Saba harvest. 
The connections between rural women's livelihoods and the natural environment 
prompt women to organize for practical and social reasons (Sachs 1996). These connections 
can be used to benefit this forest ecosystem and the Saba system within it. By balancing the 
roles that each gender plays within the system, a community could work to manage a 
sustainable harvest. "Gender-responsive environmental policies and programs are those that 
seek to achieve environmental outcomes while explicitly taking into account both men's and 
women's opinions, needs, and interests" (Sass 2002). 
Using data that provides information on women's and men's resource use, access to 
resources, and participation in environmental decision-making, a sound forest management 
plan can be developed and implemented. The populations concerned must also be involved in 
capacity strengthening and processes to help them reconsider ways to manage scarce 
resources. Scientists and others knowledgeable in natural resource management can provide 
evidence of how different alternatives can bring assorted impacts on their lives and the future 
availability of these resources. 
Social forestry is an attempt to tailor forest policies to be inclusive of not only the 
sustainability of the forest but to the basic livelihood needs of indigenous people. Through 
sustainable forest management a balance between production and forest protection (i.e. 
forests should not be harvested beyond their natural regeneration rate) can be reached. The 
economic, biological, and nutritional benefits which the forest provides the people in this 
region appear to be irreplaceable, at least in the short term. A forest management plan would 
not only sustain the benefits currently received but could also expand the forest services to 
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include a new eco-tourism base. Although there are many important environmental issues in 
this region, the characteristics of the Saba system show that this issue is of primary 
importance to the people, animals, economy, and the forest. 
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CHAPTER VI 
CONCLUSIONS 
The following conclusions can be drawn from this study: 
1. Saba provides an important source of income to the inhabitants of the study area, 
especially women. Protecting this resource will have important impacts on this 
population. The income derived from this resource gives women the power to 
purchase goods that were previously out of their reach. These include basic health 
care, education, and simple technologies, such as a donkey-pulled plow, that can help 
ease their workload and improve productivity. This income also allows the women to 
purchase other food items that will provide diversity to the diets of their household. 
2. Although this resource does not appear to be in any imminent danger, it is essential to 
begin research to analyze the natural history of this plant, its propagation, and its role 
in food security in this region so that the resource can be maintained into the future. 
This will be a difficult and time consuming project therefore it is fortunate that this 
resource exploitation issue has been caught in, what appears to be, the early stages. 
With assistance from knowledgeable outside entities (such as the World Agroforestry 
Center) and through coordinated partnerships, this project could be a great success 
and serve as an example for similar systems worldwide. 
3. This resource has not been widely studied. With this case study, it is easy to see how 
these hidden harvests can go unnoticed until they are at the brink of extinction. The 
aba system is ery complex and this case study has only touched on many of the key 
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issues that need to be addressed in order to preserve the livelihoods of the people in 
this region as well as the diverse flora and fauna that rely on this precious resource. 
The interconnectedness of the actors in this system are intricate. Each group, from 
the non-human primates to the forest ecosystem itself, have different needs that must 
be recognized, respected, and protected. 
Limitations of Study 
Although this research has many important outcomes, there are also limitations. This 
research was restricted in its analysis of the Saba system due to major language differences 
between the study population and the researcher. While the researcher had strong French 
language skills and excellent translators, all nuances of people's feelings and experiences 
could not be obtained in such a short time. Also, as a case study, the results of this research 
cannot be generalized to broader populations. Issues of natural resource management are 
· common throughout the world, and this study will provide an important analysis of a wild 
fruit harvest that can be used to examine others. 
There also exists a need for community-based planning and learning processes. 
These processes require high local stakeholder involvement, input from knowledgeable 
scientists, and the cooperation of policy makers. This would take time, require financial 
resources, and especially, committed and determined community members and leaders. In a 
limited time period these processes could be difficult to achieve, but in the long run, the 
effort could be very worthwhile. 
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Suggestions for Further Research and Action 
Future research needs to involve more in-depth study of the many wild food harvests 
in this region and their potential impact on the regional ecosystem and economy. Also, 
information on the phenological14 patterns of tropical plants is scarce. This is even more the 
case for woody plant species such as Saba senegalensis. However, there is an increasing 
awareness of the importance of this data so any additional information would add to the 
knowledge base and assist in improving awareness. Prime areas for further action include 
reducing the cutting of forests for wood products (charcoal and fuelwood) and limiting 
agricultural sprawl through improved extension efforts in this region. 
Indigenous people could do research on the potential of Saba seed saving, 
multiplication, production, and dissemination. Some work is being done on this with a 
variety of fruit trees, such as mangos, that have a potential for improving diets and income. 
Many of these trees are already grown in gardens in the study region; however neither local 
populations nor scientists have explored the possibility for developing Saba nurseries in local 
communities. As demand for this fruit increases, this could be an excellent means of 
ensuring the long-term survival of this species. 
Continued research on community-based conservation strategies being employed around 
the world would be very useful. Such research should include the pros and cons of the 
different models used; the roles of stakeholders; and new roles and partnerships for 
researchers, extension agents, NGO's, policy makers, and local leaders. Through this, unique 
approaches to empowering local people, especially women, could be developed to allow for 
income earning alternatives while conserving natural resources. 
82 
APPENDIX A 
GUIDING DISCUSSION QUESTIONS 
Interview Setting: 
Describe 
Sex of Interviewee: 
O=Male 
l=Female 
Role of Interviewee: 
1. Collector 
2. Middle Man 
3. Vendor 
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Study of Saba senegalensis 
Tomboronkoto Region, Senegal 
2002 
4: Eaux et Foret (Senegalese Forest Service) 
5. Other (describe) 
Name: 
Place of Birth: 
Age: 
Village Now: 
Amount of Education: 
Languages Spoken: 
Marital Status: 
Religion: 
Number of people in the household: 
Number of contributors to household: 
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Saba Discussion Guide: 
How many years have you been collecting Saba? 
When did you notice the increase in demand for Saba? 
What do you think caused this growth in demand for Saba? 
How has this changed your collecting behavior? Do you collect more, less, or the same? 
How many times per week do you go "en brousse" to collect Saba? 
How many sacks of Saba do you collect during each trip? 
What do you do with the money that you earn from this harvest? 
Are you able to maintain control of your earnings or do you give it to your husband? 
What are the other money making opportunities available to women? 
How do you feel that your harvest of Saba impacts the environment? 
Have you noticed a decline in the number of Saba vines since the fruit has become so 
popular? 
Do animals (other than humans) eat Saba? If so, what kinds? 
Do you ever encounter animals while harvesting? 
Do you leave fruit on the vines so that these animals have a food source? 
Do you eat Saba? If so, how? 
Are you aware of any other uses for Saba? Have you ever seen anyone do anything other 
than just eating it? 
Does Saba have any medicinal value? If so, what types? 
Are there any rules or regulations regarding the harvest of Saba? 
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APPENDIXB 
SEED COUNTS 
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Number of seeds per fruit 
Counted at Tenkoto buying Station 
June 2002 
28 27 42 12 
32 5 39 32 
43 9 46 7 
41 37 4 10 
33 38 5 10 
25 34 6 29 
32 6 4 35 
22 7 4 18 
23 12 4 28 
11 12 4 29 
39 19 5 5 
36 19 4 6 
21 23 7 18 
34 25 21 12 
14 54 10 10 
47 23 23 14 
29 21 16 18 
11 13 20 7 
23 19 24 9 
25 11 30 32 
21 9 17 6 
37 40 17 29 
15 36 35 9 
11 35 26 35 
12 30 29 23 
26 9 4 21 
13 12 36 SUM 
704 585 482 464 2235 
Number ofFruit Counted= 107 
Total Number of Seeds= 2235 
Average Number of Seeds Per Fruit= 20.89 
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APPENDIXC 
NOTES 
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NOTES 
1. According to the dictionary, laterite is any of a group of deposits consisting of 
residual insoluble deposits of ferric and aluminum oxides: formed by weathering of 
rocks in tropical regions. 
2. Scleromorphic vegetation are defmed as plants with thick skin on their leaves and dry 
thick twigs and branches (http://amol.org.au/discovernet/alcootalindex_24.asp, 
accessed August 26, 2003). 
3. It is estimated that the human population within the 50 km2 study area easily exceeds 
300 individuals, while the population of the region is well over 14 thousand (Sail 
2000). 
4. Conservation International is a Washington, D.C. based environmental group whose 
mission is to conserve the Earth's living natural heritage and global biodiversity 
through education (http://www.conservation.org/xp/CIWEB/home, accessed August 
26, 2003). 
5. People for the Ethical Treatment of Animals (PET A) is an international nonprofit 
organization that operates under the simple principle that animals are not to eat, wear, 
experiment on, or use for entertainment. PETA educates policymakers and the public 
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about animal abuse and promotes an understanding of the right of all animals to be 
treated with respect (http://www.peta.org/aboutlhist.html, accessed August 26, 2003). 
6. In late 1997, Oprah Winfrey, an influential talk show host in the US, stated that she 
does not eat beef due to several factors (i.e. BSE, heart disease). This statement, the 
Beef Industry claimed, led to a sharp drop in the market for beef sold because she is 
considered a credible source of information to the general public. The Beef Industry 
then sued Ms. Winfrey for "false and damaging statements" 
(http://www.cnn.com/US/9801/20/oprah.beef/, accessed August 26, 2003). 
7. The biggest Muslim holiday of the year is 'the Feast of the Sacrifice'. This holiday is 
known as Tabaski, which is the Wolofword for sacrifice. According to the Qur'an, 
Allah asked Abraham to sacrifice his only son. Though Abraham was deeply troubled 
by Allah's request, he agreed to perform the sacrifice as a sign of his obedience. But 
just before Abraham began the sacrifice, Allah told him to offer a sheep instead. To 
remember Abraham's offering, every family sacrifices a sheep on Tabaski morning. 
People feast on the roast sheep, and share the meat with others 
(http://www.nhm.org/africaltour/unit0011016.htm, accessed August 26, 2003). 
8. This is just one of many hypotheses on how Saba has reached a broader market 
within the past ten years. Others include the civil unrest in the ' fruit basket' of 
Senegal (i.e. the Casamance) where Saba had previously been harvested. Currently, 
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due to guerrilla presence in the forests of this region, former Saba harvesters can no 
longer enter these wild areas. 
9. A commons is an open-access resource that is available to any being that chooses to 
use it. 
10. The exchange rate, as of July 10, 2003, for one US dollar is 576.202 CFA 
(Communaute Financiere Africaine) Francs. (http://www.xe.com/ucc/, accessed July 
10, 2003). 
11. This is not an accurate perception. She received a "scholarship" from the nuns at this 
school and all of her school related costs were covered. She is one of seven children 
in a family who places a high value on education. Therefore, they make the necessary 
sacrifices to provide them all with education. 
12. A marigot is a seasonal water course. 
13. The Senegalese are often referred to as the oil drinkers, "les buveurs de l'huile ", 
because of the amount of oil they use in their cooking. 
14. Phenology is defined as the study of the timing of recurrent biological events, the 
causes of their timing with regard to biotic and abiotic forces, and the interrelation 
among phases of the same or different species (de Bie et al. 1998, 884). 
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